The uptakes of norfloxacin by quinolone-resistant and -susceptible strains of Serratia marcescens were almost the same and 50% inhibitory concentrations for DNA gyrase and the MICs of quinolones were correlated, suggesting that DNA gyrase alterations are the basis of quinolone resistance.
MgCt2, 1 mM spermidine, 1 mM dithiothreitol, 10 ,ug of bovine serum albumin per ml, 30 .zg of tRNA per ml, 1.5 mM ATP, 0.1 ,ug of pBR322 DNA which had been relaxed by topoisomerase I, two active proteins (1 U each), and drug solution. One unit of DNA gyrase was defined as the activity that converted 50% of relaxed pBR322 DNA to the supercoiled form. We measured 50% inhibitory doses (IC50s) as previously described (17) . The uptake of norfloxacin by S. marcescens was measured by bioassay as described previously (11 (18) and analyzed on a urea-sodium dodecyl sulfate-polyacrylamide gel as described by Uemura and Mizushima (20) .
To determine whether the two proteins were actually components of S. marcescens DNA gyrase, we assayed their supercoiling activities. Neither protein by itself had any activity. However, supercoiling activity was observed when the two proteins were combined. Moreover, we tested the supercoiling activities of intergeneric hybrids prepared from the two isolated proteins of S. marcescens and Escherichia coli DNA gyrase. Gyrase activity was observed by combining protein that was eluted by 2 M KCl from S. marcescens with the B subunit of E. coli Hfr strain KL 16 (3, 9) and by combining protein that was eluted by 5 M urea from S. marcescens with the A subunit of E. coli KL 16 (data not shown). This interspecies complementation provided evidence for the functional equivalence of S. marcescens and E. coli subunits. The proteins that were eluted with 2 M KCl and 5 M urea are designated subunits A and B of S. marcescens, respectively.
The susceptibilities of S. marcescens strains and IC50s are shown in Table 1 . S. marcescens IAM1184 was susceptible, GN16707 was moderately resistant, and GN16720 was highly resistant to the quinolones. The MIC of norfloxacin for strain GN16707 was 16 times higher than that for IAM1184, and for strain GN16720 it was 500 times higher. The IC50s for DNA gyrase from GN16707 were 10 times higher than the IC50s for DNA gyrase from IAM1184, and for DNA gyrase from GN16720 they were about 150 times higher. Thus, the inhibitory eflects of norfloxacin on the supercoiling activities of DNA gyrase from these three strains paralleled the antibacterial activities. With T-3262 and ofloxacin, the same parallelism was observed. However, the degrees of binding of norfloxacin by the three strains ( Fig. 1 ) and the electrophoretic patterns of outer membrane proteins in the cell envelopes of these three strains (Fig. 2) were almost the Similar results were reported in E. coli (17) , Pseudomonas aeruginosa (12) , and Citrobacterfreundii (1) .
We could not select highly resistant strains as one-step quinolone-resistant mutants from strain IAM1184 (data not shown). However, we could obtain spontaneous mutants 'I'-1 § ' (MIC of norfloxacin, 50 ,ug/ml) from the moderately quino- 
